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ABSTRACTED-PUB-NO: RU 2112 065 Cl 
BASIC-ABSTRACT: 

Refining aluminium and its alloys includes 
treatment of a continuous stream of a melt by 
means of fluxes containing alkaline metal 
chlorides and fluorides and simultaneously 
stirring and separating the metal from the 
reaction products. Fluorine salts of titanium and 
boron are introduced into the flux in a ratio of 7- 
9:3-1 to the alkaline metal chlorides and 
fluorides. The melt is stirred at a speed which is 
20-30 times higher than the speed of the melt 
stream. The flux is introduced into a vortex 
funnel produced by the stirrer at a depth which is 
equal to 0*3-0.4 that of the depth of immersion of 
the stirrer. 

USE - The process is for the removal of alkaline 
metals , hydrogen and non-metal inclusions from 
aluminium and its alloys. 

ADVANTAGE - Productivity is increased, metal loss 
and flux consumption are reduced and the alloy 
quality is improved. 
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(54) CnOCOE PACPUHMPOBAHM^ ATIKDMHHM51 H CnJlABOB HA ETO OCHOBE 



(57) PeapepaT: 

M3o6peTeHne othocmtca k pacjDMHupoBaHMMD 
ariKDMUHneBbix pacnnaBOB or npi/iMecefi, 
Hanpniwep, menoHHbix MeTannoB, BOAopofla v\ 
HeMeTajinnHecKMX BKHfoneHMM. TexHMHecKMM 
pe3ynbTaTOM flBnaeTcsi noBbnueHne 
npon3BOAMTeribHOCTM npoi^ecca, GHUxeHne 
noTepb MeTanna m pacxoAa cjDJiHDca 3a cneT ero 
BBeAeHMfl Ha CTaAMM pa3iiMBKM m noBbnueHne 
KaMecTBa roTOBoro cnnaBa 3a cneT AOCTW^eHMfl 
AonoriHMTeribHoro acftcfceKTa 
MOflwcjswL^poBaHi/ifl. 3to peiueHO TeM 3 hto npn 
o6pa6oTKe HenpepbiBHoro noTOKa pacnnaBa 

CfcJIhOCaMI/l, COflepxaLUMMM XflOpHAbl M CjDTOpMAbl 

1_14e.noMHb.1x MeTannoB, npn OAHOBpeMeHHOM ero 
nepeMeiuHBaHMM MeiuajiKOM m OTAeneHnn 
MeTannoB ot npoAYKTOB peaKi4Mfi b cocTaB 
qbnfocoB BBOflfiT cjDTopconw TMTaHa m 6opa b 

COOTHOLUeHMM K XnopMAaM M CjDTOpMAaM 

LuenoHHbix MeTannoB (7 - 9):(3 - 1), npi/i stom 
pacnnaB nepeMeujMBaioT co CKopocTbfo b 20-30 
pas oonbLue CKopocTM noTOKa pacnnaBa, a 

CjDJIHDC BBOA^T B BMXpeByKD BOpOHKy, 

o6pa3QBaHHyfo MewanKofi, npn ee rny6MHe, 



paBHOM 0,3-0,4 rny6MHbi norpyweHHfi MenianKM b 
pacnnaB. OeneHb paqbMHMpoBaHMfl pacnnaBa 
noBbiiuaeTCfl b cpeflHeivi: no OKCi/iAHbiM 
BKnfOHeHMflM - Ha 50%, no BOAopoAy - noHTM Ha 
60%, no HaTpnjo - npaKTunecKM Ha ypoBHe 
6nM>KaMLuero aHanora. Bonee HeM Ha nopaflOK 
yivieHbLJjaeTCfl pa3Mep MaKpo3epHa, mto 
no3BonaeT npomo3npoBaTb noBbiujeHne 
cjDH3MKO-MexaHMMecKMX cbomctb cnnaBa. PacxoA 
cjDnKDca cHM>KaeTCfl. ripn gtom yBenuMMBaeTca 
npon3BOAMTenbHOCTb npoi4ecca b LjenoM, 
nocKonbKy He TpeSyeTca AononHMTenbHbix 
3aTpaT BpeivieHM Ha pacjDkiHMpyjoLAyfo o6pa6oTKy. 
1 nn., 1 Taon. 
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(54) METHOD OF REFINING OF ALUMINUM AND ALUMINUM-BASE ALLOYS 



(57) Abstract: 

FIELD: refining of aluminum melts from 
impurities, for instance, from alkali 
metals, hydrogen and nonmetallic inclusions. 
SUBSTANCE: the offered method includes 
treatment of continuous flow of melt with 
fluxes containing chlorides and fluorides of 
alkali metals with its simultaneous mixing 
by mixer and separation of metal from 
reaction products, introduction into fluxes 
of titanium and boron fluorides with 
relation to chlorides and fluorides of 
alkali metals in ratio of (7-9):(3-1). In so 
doing, melt is mixed at the rate exceeding 
that of melt flow by a factor of 20-30 and 
flux is introduced into vertex funnel formed 
by mixer when its depth equals 0.3-0.4 of 
depth of mixer submersion into melt. 
Refining degree rises: with respect to oxide 
inclusions, by 50%; hydrogen, about 60%; 
sodium, practically, at the level of nearest 
analog. Size, of micrograin reduces by more 
than one order of magnitude that makes it 



possible to prognosticate improvement of 
physical and mechanical properties of alloy. 
Consumption of flux reduces, and 
productivity of process, as a whole, 
increases as there is no additional 
expenditure of time for refining treatment. 
EFFECT: higher productivity of the process, 
reduced losses of metal and consumption of 
flux due to its introduction at the stage of 
teeming, and higher quality of ready alloy 
due to achievement of additional effect of 
modification. 1 dwg 
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H3o6peTeHwe othochtce k l^bsthom 
MeTannypruM, KOHKpeTHO k pacjDMHupoBaHnio 
anfOMUHMeBbix pacnnaBOB ot npniweceM, 
Hanpniwep, menoHHbix MeTannoB, BOflopofla, 
HeMeTanriMHecKnx BKntoHGHUM. 

M3BecTeH cnoco6 pacjDMHi/ipoBaHHfl 

aJIfOMMHMfl, 3aKnHDHaHDLHMMCfl BO BflyBaHUM B 

pacnnaB L/mepTHbiM ra30M a>nfocoB pa3nnHHoro 
cocTaBa (xnopuflOB HaTpa v\ Kanwfl, 
neTbipexxnopucToro yrnepoAa, reKcaxnopsTaHa) 
(cm. KypfliOMOB A.B., Mhkmh C.B., HynKOB B.C., 
LUaflpnH r.r. MeTajinnHecKne npuMecu b 
anfOMUHMeBbix cnnaBax. - M.: MeTannyprMfl, 
1988, c. 132 - 136). noKa3aHO, hto BBefleHne 
b pacnnaB 2 Kr Ha 1 t anioMMHi/ifi nopoujKa 
reKcaxnopsTaHa b civiecu c asoTOM nosBonaeT 
CHM3HTb coAep>KaHMe HaTpufl flo 0,0004%. 
YcTaHOBJieHO TaioKe, hto Hanoonee BbicoKne 
MexaHMMecKne CBoficTBa nivieioT 

nonyc|Da6pMKaTbi, nonyneHHbie H3 MeTanna, 
pacjDMHupoBaHHoro CMecbK) aproHa c 
MeTbipexxnopucTbiM yrnepoAOM. Oniocbi 
aqbqbeKTHBHee npwMei-mTb b coMSTaHnn c 

npOflyBKOM aKTHBHblMH ra3aMM, KOTOpbIM 

npnHaAne>KMT ocHOBHan ponb b oni/icTKe 
pacnnaBa ot npuMecefi: qbnfocbi xe 
npenMymecTBeHHO yjiaBnuBatoT npoflyKTbi 
B3anMOAeMCTBMfi ra3a c pacnnaBOM n 
HeMeTariJiMHecKne BKnroHeHwa. 

OcHOBHbie HeAOCTaTKM 3Toro cnoco6a 
cocTOHT b tom, hto 3flecb npoi^ecc 
pacjDMHupyjoLnew o6pa6oTKH pacnnaBa 
ocyLnecTBnneTCfl b nemi nn6o b koblug m 
TpeGyeT 3aMeTHbix 3aTpaT BpeMSHM , npn stom 
flocTMTHyTbie pe3ynbTaTbi pacjDMHwpoBaHMfl 
MoryT ou^yTUMO 6biTb CHM>KeHbi (oco6eHHO no 
BOAopofly m HeMeTannnnecKUM BKnioneHH^M) 
n3-3a Toro, hto b npoLjecce pa3nnBKH roTOBoro 
cnnaBa MeTann cnocoSeH KaK OKMcnflTbcn, TaK m 
3arpfl3HflTbCfl BOflOpOAOM m HeMeTannnHBCKHMM 

BKniOHGHM?iMM. KpoMe Toro, yKa3aHHbie cocTaBbi 
ncnonb3yeMbix qbnfocoB He cnocoGHbi 

OKa3blBaTb MOAMq^MI^MpyiOLL^erO B03AeMCTBMfl Ha 

anfOMUHMM m ero cnnaBbi. 

Han6onee 6nn3KMM no TexHunecKOM 
cymHOCTM 3aaBn«eMOMy cnocooy ABnfleTCfl 
cnoco6 paqbuHMpoBaHM^ anKDMMHi/ifl m ero 

CnJiaBOB, COCTOSqiAMM B TOM, HTO Ha nOBepXHOCTb 

pacnnaBa b eMKOCTM 3arpy>KaHDT cjDnioc, 
coAep>KaiJ4MM cjDTopnAbi wiwnw xnopMAbi 
anfOMMHM^ m Li^enoHHbix MeTannoB, 
ocymecTBrmioT MexaHi/inecKoe nepeMeujuBaHne 
pacnnaBa b TeneHne onpeAeneHHoro BpeMeHM, 

Heo6XOAMMOrO A^ CHM>KeHMfl KOHU,eHTpai4MM 

npuMeceM pp 3aMeTHoro ypoBHfl, cteM LunaKa, 
npn 3tom nepeMeujMBaHMe BeAyT c nucnoM 
ooopoTOB, paBHbiM 1 ,0 - 1 ,2 ot onpeAenflhomero 
Hucna o6opoTOB MeujanKM, a neHTp pa6oneti 
nacTM MemanKM HaxoAHTCfl ot HMXHew rpaHni^bi 
pacnnaBa Ha paccTO^HMM, paBHOM 0,1 - 0,2 
BbicoTbi pacnnaBa (aBT.CB. CCCP N 1688595, 
kji. C 22 B 21/06, 9/10, 1995). 

TnaBHbie HeAooraTKi/i SToro cnocoGa 
3aKnHDHaKDTC^ b tom, hto paqbkiHMpoBaHwe, KaK 1/1 
b npeAbiAyLA^M cnocobe, npon3BOAMTCfi b 

CTai^MOHapHOM eMKOCTM (KOBLUe), HTO npHBOflMT K 

3aTpaTaM BpeMeHU m HacbiLneHMfo pacnnaBa 

BOAOPOAOM M OKCMAHbIMM BKnfOHeHUflMH Ha 

nocneAyfOLHi/ix TexHonorMHecKMX CTBRwnx 
npoi^ecca npuroTOBneHMfi roTOBoro MeTanna. 
KpoMe Toro, ncnonb3yeMbie cocTaBbi cjDniocoB 
He coAep>KaT KOMnoHeHTOB, KOTopbie b 
AanbHeMLueM CMornn 6bi OKa3aTb BnnflHue Ha 
MOAnq^MunpoBaHMe CTpyKTypbi roTOBoro 
MaTepnana. 
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TexHMHecKaa 3aAana M3o6peTeHMfi 
noBbiujeHne npoM3BOAMTenbHOCTH npoijecca, 
CHM>KeHMe noTepb MeTanna n pacxoAa qbnfoca, 
noBbiujeHne KanecTBa roTOBoro cnnaBa 3a cneT 
AOCTM>KeHM^ AononHHTenbHoro scjDcjDeKTa - 

MOAUCpHI^HpOBaHMfl. 

TexHunecKaa 3aAana peiuaeTCfl TeM, hto b 
n3BecTHOM cnocoSe pacjDMHupoBaHU^ m ero 
cnnaBOB, BKnfonafOLAeM o6pa6oTKy 

HenpepbiBHoro noTOKa pacnnaBa cfnHDcaMM, 
coAep>Kau4MMH xnopMAbi n qbTopnAbi menoHHbix 
MeTannoB, npn OAHOBpeMeHHOM ero 
nepeMeiuMBaHUM MeujanKoPi n OTAeneHnn 
MeTanna ot npoAyKTOB peaKi4HM b cocTaB 
cjDnhDCOB bboa^t cj)TopconM TMTaHa n 6opa B 
cooTHOLueHMM (7 - 9) : (3 - 1), npn stom 
pacnnaB nepeMeiunBafOT co CKopocTbra b 20 - 30 
pa3 6onbiue ckopocth noTOKa MeTanna, a cf^nHDC 
bboa^t b BMxpeByK) BopoHKy, o6pa30BaHHyio 
MeujanKoC?i, npn ee rny6nHe paBHOM 0,3 - 0,4 
rnyo~MHbi norpy>KeHMjq MeiuanKM b pacnnaB. 

Cyu^HOCTb M3o6peTeHMfl 3aKnHDHaeTcn b tom, 
hto npn BBeAeHi/in b anKDMUHUM b KanecTBe 
c|DnK)ca o>Top6opaTa m cjDTopTMTaHaTa Kanna 
npoTeKaeT peaKL^fl, KOTopaa 3K30TepMMHHa m 
CMeiAaeTca BnpaBo bo BceM HHTepBane 
TeMnepaTyp, b pe3ynbTaTe o6pa3yK)TCiq 
MOAUcjDHL^MpyfOLUMe TMT3H- m GopcoAepxaLHne 
MHTepMeTannnAbi (TiB2 n A^Ti) n 
ra30o6pa3HbiM c|dtopma antoMMHMfl, aKTMBHO 
yAanyiHDLLi.MM np^Mecu menoHHbix MeTannoB no 

npflMOM XMMMHeCKOM peaKL^HM C HUMM 

(HanpuMep, AIF3 + Na — > 3NaF + Al), a TaioKe 

B3BeLUeHHbie BKJlfOHeHMfl m boaopoa 
COOTBeTCTBeHHO 33 CH9T CjDnOTaMMH M flMC|DCt)y3MM 

(BoHAapeB B.H., HananKOB B.M., TapapbiLUKMH 

B.M. MoA^c]3 ML l l/, P OBaHMe 
AecjDopMnpyeMbix cnnaBOB. - M.: 
1979). 

flnjq onucaHHoro npoi4ecca 
nepeMeiuMBaHne nBnneTCfl qbaKTopoM 

Heo6XOAMMblM, nOCKOnbKy ATlfl 3C)DC)DeKTMBHOrO 

npoTeKaHns yKa3aHHbix peaKL^fi Tpe6yeTCjq 
nocTOHHHbiM Maccoo6MeH Me>KAy qbasaMM. 
l/lHTeHCMBHOCTb nepeMeujMBaHM^ pacnnaBa b 
peaKL^OHHofi 30He, ycunnBaeMasi TeM, hto 
npoi4ecc o6pa6oTK^ ocyu^ecTBnFieTCfl b noTOKe 
MeTanna Ha CTaAMM pa3nnBKH, o6ecnennBaeTC^ 
ycTaHOBneHHOM CKopocTbHD nepeMeiuMBaHMfl 
MeTanna b 3aBMCMMOCTM ot ckopoctm noTOKa m 
noAaneM qbnroca b onpeAe-neHHbiM ynacTOK 
pacnnaBa. 

Bbi6paHHbie napaMeTpbi nuMMTupyiOTCfl 
cneAyfOLi^MMM cj^aKTopaMM. l~lpOBeAeHHblMM 
SKcnepuMeHTaMM ycTaHOBneHO, hto b cnynae, 
KorAa cooTHOLueHne cjDTopconeM TMTaHa n 6opa 
m xnopMAOB m cj3TopnAOB Li^enoHHbix MeTannoB 
Bbi6npanocb Hi/ixe 7 3, o6ecneHMBanacb 
npneMneMafl oreneHb pacjDMHupoBaHMfl 
pacnnaBa ot npuMecew, ho He AOCTuranca 

Heo6xOAMMblM MOAMCjDHL^MpyfOLJ^MM 3Cf)C(DeKT; B 

cnynae, KorAa sto cooTHOiueHne npeBbiujano 9 : 
1 , He 6bino nonyneHO pe3ynbTaTOB c 

nOBblLUeHHblM 

pac|3MHMpyK3Li4eMOAnqbML^MpyHDLi4MM aqbqbeKTOM 
no cpaBHeHUfo c TeM, hto MMen MecTO npn 
cooTHOLueHMM KOMnoHeHTOB c)DnK)ca (7 - 9) : (3 - 

1). 

flnfi KpaTKOCTM M3no>KeHMfi BBeAeM 
cneflytoLAne o6o3HaHeHMiq: 

V 2 = (20 - 30)V.| m h = (0,3 - 0 5 4)H, 
rAe 

V-i CKopocTb noTOKa MeTanna b 

pa3nnBOMHOM >Keno6e, m/c; 

V 2 - CKopocTb nepeMeiuMBaHM^ noTOKOB 
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MeTanna b paGonew 30He MeujariKH, m/c; 

h - yrnyoneHMe u,eHTpanbHow BuxpeBOM 
BopoHKM, m; 

H - rnySMHa norpyxeHna MewanKM b MeTann, 

M. 

YcTaHOBJieHO, hto npn Bbi6ope 
V2 < 20Vi nacTb cprifoca He ycneBaeT 
ncnorib30BaTbCfl no Ha3HaH8HMND (t. e. 
OTpearnpoBaTb c anroMMHueivi), bcjigactbh© nero 
He o6ecneHMBaeTcn .qocTuxeHne Heo6xoAHMOM 
deneHM yflaneHna npi/iMecefi m o>KMflaeMoro 
MOflMcjDML^upy jo Libera sqbqbeKTa. Kor^a >Ke 
V2 > 30Vi, He nponcxoflMT ynyHi_ueHi/ifl 
KaMecTBeHHbix noKasaTenei/i, KOTopbie 
flocTurafOTCfi npM ycnoBHH V2 = (20 - 30)Vi. 

npn Bbi6ope h<0,3H MMeiOT MecTO 
HenpoM3BOAMTenbHbie noTepn qbnfoca M3-3a 

HaCTMHHOH B03rOHKH, Bbl3blBaeMOW CHM>KeHMeM 

ckopocth ero 3aMeujMBaHMfl b pacnnaB, hto b 
AaribHeMLueM CHi/iwaeT m MOAHcf)ML|MpytoLL^nPi 
scjDcjDeKT M3-3a noTepb noTeHL^anbHbix i^eHTpoB 
KpncTannn3ai4nn b hmx TMTaH- m 
6opcoflep>KaLHMX MHTepMeTannnflOB; Kor^a 
>Ke h>0,4H J to MO>KeT npon30MTM o6Ha>KeHne 
pa6oHetf nacTH MeiuanKM, BcneflCTBue nero 
yBennHMBafOTCfi noTepn MeTanna Ha OKMcneHne, 
a TaioKe flononHHTenbHoe 3arpa3HeHne 
pacnnaBa BOflopoAOM n OKCMAHbiMM 

BKTIIOHeHMflMM. 

npn Bbi6ope 3HaneHH?i ckopoctm TeneHHfl 
MeTanna b pa3n v\ boh h o m >xeno6"e (V<|) npn 

nMTbe cnnTKOB M3 anioMMHMfl 1/1 ero cnnaBOB 
ncnonb30BaHbi M3BecTHbie peKOMeHAai_\HM 
(RnaBKa n nuTbe an^MMHueBbix cnnaBOB. 
/CnpaBOHHoe pyKOBOACTBO noA peAaKL^ePi B.M. 
floGaTKWHa. - M.: MeTannyprna, 1970, c. 176 - 
224). CKopocTb nepeMeiuMBaHMa MeTanna 
V 2 (CKopocTb ABMxeHUfl noTOKOB b pa6oHefi 
30He MeLuanKi/i) onpeAen^nn no n3BecTHoCi 
MeTOAMKe (LUycTepoB B.C. MccneAOBaHwe v\ 
pa3pa6oTKa cnoco6a MHTeHcucjDMKam/iM 
npoi^eccoB npuroTOBneHU^ cnnaBOB Ha ocHOBe 
anfOMUHMfl-cbipi^a, AnccepTai^i/ifl Ha comck. yn. 
CTeneHM k.t.h., Jl . , 1981, c. 46 - 57). 

Cnocob" ncnbiTaH b npoMbiiuneHHbix 
ycnoBi/mx m ocyLnecTBnfieTcsq cneAynomuM 
o6pa30M. 

Ha nepTe>Ke noKa3aH pa3pe3 nenn b 30He 
neTKM c ycTaHOBKOM Ana paclDHHMpoBaHMfi . 

1/13 ra30BOM OTpa>KaTenbHOM nenn 1 

BMeCTMMOCTbfO 25000 Kr >KMAKHM anHDMMHMM 

MapKM A6 BbinycKaeTCii b pa3n m boh h bi m >Keno6 2 
(rAe V 1 = 0,0015 m/c), Ha kotopom 

CMOHTupoBaHa ycTaHOBKa Ana paqbuHnpoBaHna, 
npeACTaBnatoLL^aa qtyTepoBaHHyho eMKOCTb 3 c 
BHyTpeHHMMi/i pa3MepaMH 50 (Ann Ha) • 20 

(njupnHa) • 30 (rny6^Ha) cm BMecTMMOCTbto 70 
Kr, pa3AeneHHyK) neperopoAKoCi 5 Ha p,Be 
KaMepbi; nonaAaa b nepByfo W3 hmx (ee 
BMecTMMOCTb cocTaBnaeT 2/3 o6"beMa eMKOCTM 
3, T.e. 46 Kr), pacnnaB noABepraeTcn 
qbnfocoBOM pacjDMHupyfoinePi o6pao~OTKe, 
3ai<nK)HaK)LJ4eMca b tom, hto b pacnnaB 
norpy>KaeTCfl MemanKa 4, npuBOAHMaa b 
ABM>KeHi/ie npuBOAOM 6 ao nonyneHi/ifl CKopocTW 
nepeMeiuMBaHMfl V2 = 0,030 m/c (V2 = 20V-i), a 

b yrny6neHne o6"pa3yHDi_i4eMC?i ueHTpanbHoCi 
BMxpeBOM bopohkm, paBHoe 0,3 myGMHbi 
norpy>KeHMfl MeiiianKM (npn H = 12 cm o6bMHO 
3Ta BennHMHa cocTaBnaeT npn6nn3HTenbHO 0,2 - 
0,4 rny6wHbi pacnnaBa h = 0,3 • 12 = 3,6 cm), 

c noMombK) LUHeKOBoro MexaHM3Ma 7 bboamtca 
a>nhoc, cocToau4Mi?i M3 CMecu (KBF 4 + K 2 TiF 6 ) m 
(NaCI + NaF) b cooTHOLueHMM 7 3; 
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o6pa6oTaHHbiM MeTann nepeTeKaeT bo BTopyK) 
KaMepy (BMecTHMOCTbio 24 Kr), nocne 
3anonHeHW?i kotopom c noMombfo "KopoMbicna" 8 
m CTonopa 9 oh noAaeTca b nMTeMHbiPi >Keno6~ 10 
m flanee b KpncTannn3aTop 1 1 . 

HcxoAHoe coAep>KaHne npuMecew b 
anhDMMHueBOM pacnnaBe m xapaKTepucTMKa 
MaKpocTpyKTypbi (pa3Mep 3epHa) b npo6ax, 
OToGpaHHbix ao KaMepbi pacjDMHMpoBaHna: 

HeMeTannnnecKnx BKnHDHeHMM (Al 2 0 3 ) no 

xnMnnecKOMy aHann3y - 0,020% 

BoAopoAa - 0,22 cm 3 / 100 r 
HaTpusi - 0,0025% 

Pa3Mep 3epHa b OTnuBKe, onpeAenaeMbM 
MeTOflOM ceKyLi^nx - 3,5 MM 

(BoHAapeB B.M. m AP- MoAnqbMi^npoBaHMe 
antoMMHueBbix AecjD°P Ml/l Py eMblx cnnaBOB, c. 
181). 

CoAep>KaHne npuMecew n pa3Mep 3epHa b 
npoSax, OTo6paHHbix nocne paqbuHMpyhDineM 
o6pa6oTKn: 

HeMeTannnnecKnx BKnfOHeHnw - 0,004% 

BoAopoAa - 0,06 cm 3 / 100 r 
HaTpHfl - 0,0001% 
Pa3Mep 3epHa - 0,3 mm 

M3 npMBeAeHHblX A^HHblX BMAHO, HTO 

AOCTuraeTca BecbMa BbicoKaa CTeneHb 
pacjDMHupoBaHMfi pacnnaBa ot npi/iMecefi 
(onpeAenaeMafi no qbopMyne 

c^-c rAe C 0 n C - 

K = * loo v: J 



McxoAHoe n KOHeHHoe coAep>KaHne npuMeceM b 
pacnnaBe cooTBeTCTBeHHo): no 

HeMeTannmecKMM BKmoneHM^M - OKono 73%, no 
HaTpuHD 92%. ripn 3tom pa3Mep MaKposepHa 
yMeHbUJunca 6onee neM b 10 pa3, a ero 
BennHMHa no3BonfieT OTHecu sto 3epHO k 
MenKUM paBHOocHbiM KpucTannaM (TaM >Ke, c. 
181). 

3aflBnaeMbiM cnoco6 nccneAOBanca TaioKe c 
3anpeAenbHbiMM m npeAenbHbiMM 3HaneHH5iMM 
Bbi6paHHbix napaMeTpoB. MccneAOBanca v\ 
n3BecTHbiM cnoco6 (npoTOTun). 

Pe3ynbTaTbi MccneflOBaHnK npuBeAeHbi b 
TaenMi^e. 

M3 A^HHbix Ta6nni4bi cneAyeT, hto Hawconee 
BbicoKne noKa3aTenn npoi^ecca pac|3MHMpoBaHMsq 
Aoct m ra HDTCfi npn ncnonb30BaHnn 3aflBnfleMoro 
cnoco6a n coonhOAeHMH Bbi6paHHbix 
napaMeTpoB npoi4ecca. TaK, CTeneHb 
pacjDMHupoBaHna pacnnaBa b cpaBHeHMM co 
cnoco6oM-npoTOTnnoM noBbicunacb b cpeflHeM: 
no OKCMAHbiM BKnKDHeHUfiM - Ha 50%; no 
BOAopoAy - noHTM Ha 60%; no HaTpwo - 
npaKTMHecKi/i Ha ypoBHe npoTOTuna. ripn stom 
6onee neM Ha nop^AOK yMeHbLunncfl pa3Mep 
MaKpo3epHa, hto no3BonaeT nporH03npoBaTb 
noBbiLueHne cf)M3HKO-MexaHMHecKnx cbomctb 
cnnaBa. PacxoA c(Dntoca CHM3nncfl Ha 25%. 
KpoMe Toro, npn ncnonb30BaHnn 3aaBnaeMoro 
cnoco6a noBbiiuaeTCfl npon3BOA^TenbHOCTb 
npoi^ecca b i^enoM, nocKonbKy 3Aecb He 
Tpe6yeTca AononHHTenbHbix 3aTpaT BpeMeHU Ha 
paqbMHnpyK)LL^yfo o6pa6oTKy (oHa 

ocyLAecTBnaeTCfl bo BpeMfl pa3nnBKM MeTanna), 
a b cnocoSe-npoTOTMne - sto OTAenbHaa 
(BHeneHHaa) onepai^MJi. CneACTBueM GToro 
^BnaeTCfl TaioKe CHMxeHne 6e3B03BpaTHbix 
noTepb KOMnoHeHTOB pacnnaBa. 

OopMyna M3o6peTeHnsi: 

CnocoS pac|DMHMpoBaHM?i anioMMHua n 
cnnaBOB Ha ero ocHOBe, BKntonajoLUMM 
o6pa6oTKy HenpepbiBHoro noTOKa pacnnaBa 



o 

to 

CO 

o 

CM 



-4- 



cjDJifocaMM, co/ne p>Ka m m m m xnopuflbi w cjDTopnAbi 
LMenoHHbix MeTannoB, npn oflHOBpeMeHHOM ero 
nepeMeiunBaHMM MeiuajiKOM m o Therein we 
MeTanna ot npoflyKTOB peaKLjufi, OTnuHaramnwcfi 

TeM, HTO B COCTaB CjDJIfOCa BBOflflT CjDTOpCOnM 

TMTaHa m 6opa b cooTHOiueHMH k xnopMflaM v\ 
cpTop^AaM LuenoHHbix MeTannoB 7-9 : 3 - 1 , 



npn otom pacnnaB nepeMeujMBafOT co 
CKopocTbfo b 20 - 30 pas 6ojibLiie ckopoctm 
noTOKa MeTanna, a cfinHDC bboaht b BuxpeByfo 
BopoHKy, o6pa30BaHHyfo MeiuanKOM, npn ee 
rnyGMHe, paBHOfi 0,3 - 0,4 my6MHbi norpy>KeHi/m 
MeiuanKH b pacnnaB. 
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